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The IPEX syndrome (Immunodysregulation Polyendocrinopathy Enteropathy X-linked syndrome) is a rare primary immunodeficiency disease. 1 It is usually fatal within the first two years of life. 2 Despite its complications, bone marrow transplantation remains the definitive mode of treatment. 3 The earlier the diagnosis of this fatal condition, coupled with the initiation of treatment, the better the outcome with less morbidity and mortality. We report a child with IPEX syndrome diagnosed at the age of 11 months, although he developed neonatal diabetes mellitus at the age of 3 weeks as the first manifestation.
Case Report
A male infant presented to our center at the age of 11 months with the history of type 1 diabetes mellitus diagnosed at the age of 3 weeks. He was treated with a regimen of multiple daily insulin injections using detemir and short-acting insulin. He was born at term, with birth weight of 3.3 kg. He is the youngest child to his first cousin parents, with healthy older brother and sister and absent family history of a similar condition. He had recurrent episodes of severe diarrhea and eczematous rash mainly on scalp and trunk. His physical examination revealed weight and length below the 5 th percentile, alopecia ( Fig. 1 ), patches of eczematous rash on scalp and trunk (Fig. 2) , and no obvious dysmorphic features.
The clinical diagnosis of IPEX syndrome was confirmed by genetic testing at the molecular genetics laboratory at the University of Exeter. Sanger sequence analysis of FOXP3 ( Fig. 3) IPEX Syndrome, Early Diagnosis identified a hemizygous pathogenic variant (c.1150G>A; p.Ala384Thr). This variant was not detected in the mother and thus is likely to be de novo.
Discussion
The presented patient was suspected to have IPEX syndrome at the age of 11 months, when he was seen in the author's Pediatric Endocrinology clinic despite the earlier development of neonatal diabetes mellitus. The clinical manifestations of IPEX syndrome, first described in 1982 1 , usually start during the first few months of life. Our patient was diagnosed with neonatal diabetes mellitus at the age of 3 weeks, presenting with diabetic ketoacidosis and a HbA1c of 12.5 %. He was started on detemir and short-acting insulin with moderate glycemic control. IPEXrelated diabetes mellitus is found in 4% of persistent neonatal diabetes mellitus and is unique because of its autoimmune nature. 4 Our patient started to have recurrent episodes of eczematous rash mostly on the scalp and trunk (Fig. 2) . A large number of IPEX patients, have dermatitis with a frequency of 65% 5 . Since the age of one month, our patient started to have recurrent episodes of severe diarrhea, which required oral rehydration solution.
Autoimmune enteropathy is universally present in patients with IPEX syndrome (100%). 5 Growth parameters of our patient were below the 5 th percentile. Patients with IPEX syndrome, usually have growth retardation due to chronic inflammation with high serum cytokines, autoimmune enteropathy and diabetes mellitus. 6 Other manifestations of IPEX syndrome may also be present, including alopecia which was found in our patient ( Fig. 1 ), in addition to thyroiditis (30%), recurrent infections (20%) and less common additional autoimmune conditions like autoimmune cytopenias, nephritis, pneumonitis, hepatitis, arthritis, myositis and vasculitis. 5, 7, 8 Manifestations of IPEX syndrome usually appear sequentially, and the affected organ spectrum varies from one patient to another. 5 Without treatment, IPEX syndrome is usually fatal within the first 2 years of life due to life-threatening infections, severe watery diarrhea and diabetic ketoacidosis. 9 Milder phenotypes of IPEX syndrome have been reported in a number of patients, who can live longer. Enteropathy was present in all of them, although diabetes was frequently absent. 4,10,11 We suspected our patient to have IPEX syndrome based on the characteristic clinical findings, mainly neonatal diabetes mellitus, eczematous rash and autoimmune enteropathy in addition to alopecia and failure to thrive. Genetic testing revealed a mutation in FOXP3 (c.1150G>A; p.Ala384Thr) thus confirming the diagnosis. FOXP3 maps to chromosome Xp11.23-Xq13.3 and encodes forkhead box protein 3, required for the generation and functioning of CD4(+)CD25(+) regulatory T lymphocytes, the potent suppressors of T-cell activation and proliferation. 12, 13 Deficiency of these cells results in an uncontrolled autoimmune activity. 14 More than 60 mutations of FOXP3 have been detected so far. 15 The mutation found in our patient has been described in an IPEX patient, it changes an important amino acid in the DNA binding domain of the forhead box protein 3 and is not found in an ethnically diverse control population. 16 Supportive treatment of IPEX syndrome consists of parenteral nutrition, blood transfusions, and management of the diabetes mellitus. There is a paucity of data on clinical trials for definitive treatment of IPEX syndrome due to its rarity. Immunosuppressive therapy and bone marrow transplantation have shown some efficacy. Various immunosuppressive medications have been used including highdose steroids, cyclosporine A, tacrolimus, methotrexate, infliximab, rituximab and sirolimus. 17, 18 Allogenic bone marrow transplantation reduces symptoms of eczema, enteropathy and diabetes, although patients may experience complications such as infections and lymphoproliferative hemophagocytic syndrome. 3 Our patient was referred to a specialized center for bone marrow transplant, immediately after diagnosis was confirmed by genetic testing, and we'll be following for updates on his clinical condition and response to treatment. Early treatment of IPEX syndrome with bone marrow transplant limits the autoimmune damage to endocrine organs and reduces the risk of infections. 19 To our knowledge, this is the first IPEX IPEX Syndrome, Early Diagnosis syndrome patient reported from Jordan, and probably the Middle East. Our patient developed the classical manifestations of neonatal diabetes mellitus, followed by recurrent severe diarrhea and eczema, but due to the rarity of the condition, the diagnosis was delayed till the age of 11 months. In conclusion, physicians should be aware of this extremely rare condition, which could be easily identified by the constellation of its characteristic features. Earlier diagnosis leads to earlier intervention with better outcome.
